Wolbachia is an intracellular bacterium that blocks virus replication in insects and has been introduced into 26 the mosquito, Aedes aegypti for the biocontrol of arboviruses including dengue, Zika and chikungunya.
Recently, we artificially selected upon Wolbachia-infected A. aegypti mosquitoes (wMel.F strain) to test if 72 we could increase or decrease the strength of Wolbachia-mediated dengue blocking (Ford et al. 2019) . We 73 were able to isolate mosquitoes that had lost 45% of Wolbachia-mediated blocking compared to randomly-74 selected control populations and identified that this resulted from genetic variation in A. aegypti and not 75 Wolbachia. Interestingly, we could not increase blocking strength and found evidence to suggest that 76 genotypes exhibiting strong levels of blocking were already at a high frequency due to an inherent fitness 77 advantage. These data indicate the potential for natural selection to maintain blocking. In addition to this, 78 these data provide a great opportunity to gain insight into the mechanism of Wolbachia-mediated dengue 79 blocking. In this previous study, we investigated two candidate genes that had undergone large changes in 80 allele frequencies as a result of selection on blocking. We found one gene whose expression increased with 81 blocking strength. This gene encoded a cadherin protein (AAEL023845). Cadherins are cell-cell adhesion 82 proteins that mediate cell signalling and intracellular trafficking (Yamagata, Duan, and Sanes 2018), yet it 83 remains unclear how this gene may be involved in Wolbachia-mediated dengue blocking.
85
In this study, we investigate 61 A. aegypti genes that exhibited significant changes in allele frequencies 86 between the mosquito populations that we selected for high and low Wolbachia-mediated dengue blocking 87 (Ford et al. 2019) . We then used these data to generate novel and testable hypotheses surrounding the 88 mechanism of Wolbachia-mediated dengue blocking. We found that genes under selection for blocking 89 were significantly enriched for signal transduction and transcription regulation. More specifically, we found 90 that genes involved in neurogenesis, the Notch signalling pathway and cell-cell adhesion are the most 91 commonly selected upon, leading to the hypothesis that Notch-mediated cell replenishment may be 92 important for Wolbachia-mediated viral blocking. We also revealed that the host's transcriptional pausing 93 pathway could be involved in blocking and find evidence for the host's oxidative stress response and 94 cytoskeleton, consistent with previous studies. We investigated 61 A. aegypti genes that showed significant changes in allele frequencies between the 100 mosquito populations selected for high and low Wolbachia-mediated blocking (Supplementary File 1) in 101 our previous study (Ford et al. 2019) . We explain the generation of these significant genes in the Materials 102 and Methods. We tested for enriched gene ontology (GO) terms using the Singular Enrichment Analysis 103 (SEA) available on AgriGo v2 for the AaegL3.3 locus ID (VectorBase) ( Fig. 1 and Supplementary File 2, 104 generated by AgriGo v2). The most specific GO terms (as measured by "Bgitem", which is the total number 105 of genes annotated with that GO term in the A. aegypti genome) that were significantly enriched included: 106 'regulation of gene expression' (Fisher test with Benjamini-Hochberg false discovery rate, FDR, P-value 107 adjustments P=0.018), 'nucleobase-containing compound metabolic process' (FDR-corrected P=0.0113),
108
'cellular macromolecule metabolic process' (FDR-corrected P=0.0186) and 'signal transduction' (FDR-109 corrected P=0.0174).
111
Cell replenishment
112
We then grouped the genes by function, using the OrthoDB, Uniprot and Interpro databases (Table 1) .
113
Consistent with the significant GO term 'signal transduction', we found genes for neurogenesis, the Notch 114 signalling pathway, cell cycle and cell-cell adhesion, including the previously described cadherin gene 115 (AAEL023845). Together, this gene profile suggests that cell replenishment pathways could be important 116 for Wolbachia-mediated dengue blocking. It has been found that the Notch signalling pathway confers 117 resistance to the dengue virus in A. aegypti by controlling host cell regeneration rate whereby mosquitoes 118 with faster cell regeneration in the midgut are significantly more resistant to the dengue virus ( were fed 10% sucrose water from dental wicks. When mosquitoes were 5-7 d old, each population was 246 allowed to blood-feed on a human volunteer in a random order. Females that fed were separated into cups 247 enclosed with mesh that contained moist filter paper to provide an oviposition site. Mosquitoes were fed 248 10% sucrose water from cotton wool.
249
After 4 d, eggs were collected, numbered and dried following a standard protocol for short-term egg 
298
We identified SNPs that were significantly differentiated between treatments (see 'Statistics') and 299 annotated them with gene information using gene transfer format files and bedtools intersect (bedtools 300 version 2.25). Annotation files were downloaded from VectorBase (AaegL5.1). Information on A. aegypti 301 gene function was collected by searching VectorBase gene IDs on OrthoDB (Kriventseva et al. 2018) . 302
Statistics

303
We tested for differences in allele frequency between treatments using generalized linear models that were 304 applied to replicate level major and minor allele counts. We did this in R version 3.2.2 (http://www.r-305 project.org/). We fitted these single-SNP models using the glm() function in R and assumed a binomial 306 error structure. To aid interpretation, we conducted these analyses in a pairwise fashion, analysing 307 differentiation between all possible pairs of selection treatments (that is, high versus low, high versus random and low versus random populations). To assess the genome-wide significance of these models, and 309 to account for the P value inflation that occurs in single-SNP analyses of evolve and resequence data, we 310 estimated an empirical significance threshold based on exhaustive permutation of our experimental 311 data (Jha et al. 2016 ). We estimated a permutation-based P value threshold that corresponded to a genome-312 wide FDR of 5% by re-running our genome scan on all possible permutations of our pairwise contrasts 313 between high and low, high and random and low and random populations. In each case, there were nine 314 possible unique permutations excluding the observed arrangement of the six replicate populations. For each 315 permuted dataset, we refitted our linear model to all SNPs and estimated the number of significant SNPs.
317
We performed a Singular Enrichment Analysis (SEA) on the AgriGO v2 website using the 61 A. aegypti 318 genes associated with Wolbachia-mediated dengue blocking listed in the Supplementary File 1. We used 319 the AaegL3.3 reference genome and performed a Fisher test, correcting for multiple comparisons using the 320 Hochberg (FDR) method. We set the significance level to 0.05 and the minimum number of mapping entries 321 to 5. We set the gene ontology type to Generic GO_slim, which includes a reduced version of the terms in 322 the whole GO terms. 
